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Taiwan is located in the subtropical region of Asia and is assumed to be rich in biodiversity of yeasts, especially in its subtropical rain forests. However, only a few reports have been published on yeasts living in the phyllosphere of Taiwan (Nakase et al., 2002 (Nakase et al., , 2003 (Nakase et al., , 2004 . In the course of a survey of yeasts in the phyllosphere of the Asian region, we found a yeast strain coinciding with the genus Sporobolomyces from a plant in Taiwan. Since this strain could not be assigned to any known species of Sporobolomyces, it is described in this paper as a new species of this genus.
Strain FK-5 used in this study was isolated from a leaf of Melastoma candidum D. Don collected in a subtropical rain forest in Fu-Shan Experimental Forest of Taiwan Forestry Research Institute, by an improved ballistoconidia-fall method (Nakase and Takashima, 1993) . Most of its morphological, physiological and biochemical characteristics were examined according to Yarrow (1998) . Maximum growth temperature was determined in YM broth using a metal block bath. Vitamin requirement was tested by the method of Komagata and Nakase (1967) . Ubiquinones were isolated and identified according to the method of Nakase and Suzuki (1986) . The DNA was isolated and purified according to Takashima and Nakase (2000) . The DNA base composition (mol% GϩC) was determined by nucleoside analysis using HPLC after digesting the DNA with Nuclease P1 and phosphatase as described by Tamaoka and Komagata (1984) . Cellular xylose was analyzed by HPLC as described by Suzuki and Nakase (1988) . The 18S rDNA and the D1/D2 region of 26S rDNA were directly sequenced using PCR products by ABI 310 sequencer with an ABI Prism BigDye Terminator Cycle Sequence kit (Applied Biosystems, Stafford, USA) as previously described (Nakase et al., 2002 (Thompson et al., 1997) . The evolutionary distances for the neighbor-joining method (Saitou and Nei, 1987) were calculated according to Kimura (1980) . A bootstrap analysis was conducted with 1,000 replications (Felsenstein, 1985) . Strain FK-5 produced kidney-shaped or lunate ballistoconidia on agar media. The production of ballistoconidia is moderate on agar media but only a small number of ballistoconidia were found when they were collected on the glass slide probably due to their weak discharging ability. FK-5 lacked xylose in the whole cell hydrolysate and had Q-10 as the major component of ubiquinones. These characteristics coincide with the genus Sporobolomyces (Boekhout and Nakase, 1998) .
In a phylogenetic tree constructed by the neighborjoining method based on the 18S rDNA sequences, FK-5 was related to species of Microbotryum lineage of Scorzetti et al. (2002) and constituted a cluster with Sporobolomyces griseoflavus with high bootstrap confidence level (Fig. 1) .
In a phylogenetic tree constructed by the neighborjoining method based on the D1/D2 domain sequences of 26S rDNA, FK-5 constituted a cluster with S. griseoflavus though bootstrap confidence level was low (Fig. 2) . Sporobolomyces griseoflavus is the near- Fig. 1 . Phylogenetic tree for Sporobolomyces fushanensis FK-5 based on 18S rDNA sequences. The tree was constructed by the neighbor-joining method from the data set aligned on the 1,720 sites in 18S rDNA. The numerals represent the percentages from 1,000 replicate bootstrap resamplings. Sequences were retrieved from the DDBJ databases under the accession numbers indicated. Fig. 2 . Phylogenetic tree for Sporobolomyces fushanensis FK-5 based on D1/D2 domain of 26S rDNA sequences. The tree was constructed by the neighbor-joining method from the data set aligned on the 557 sites in the D1/D2 domain of 26S rDNA. The numerals represent the percentages from 1,000 replicate bootstrap resamplings. Sequences were retrieved from the DDBJ databases under the accession numbers indicated. est species to FK-5 in the sequence similarity of D1/D2 domain; however, 23 nucleotides (3.9%) differ between the two yeasts. This clearly indicates the difference of the two yeasts at the species level. Therefore, FK-5 is described as Sporobolomyces fushanensis sp. nov.
Description
Sporobolomyces fushanensis Nakase, Lee & Takashima, sp. nov.
In liquido "YM," post dies 3 ad 25°C, cellulae in sedimentum ellipsoideae longi-ellipsoideae, cylindraceae vel elongatae, 1-4.5ϫ4-14 mm, singulae, binae, racemosae vel in pseudomycelia. Annulus, insulae et sedimentum formantur. Ballistoconidiae reniformis aut lunatae, 1.8-2.5ϫ6.5-8 mm. In agaro "YM," post unum mensem ad 20°C, cultura brunneoflava vel fuscoflava, glabra vel crispulata, non-nitida, mollis, margine glabra.
Fermentatio nulla. Glucosum, galactosum (lente), sucrosum, maltosum (fortasse lente), cellobiosum (lente), trehalosum, melezitosum (fortasse lente), ethanolum (lente), ribitolum (lente), D-mannitolum (fortasse lente), D-glucitolum (lente), xylitolum (lente et exiguum), a-methyl-D-glucosidum (lente et exiguum, vel nullum), salicinum (lente et exiguum, vel nullum), glucono-d-lactonum (lente vel nullum), acidum succinicum et acidum citricum (lente et exiguum) assimilantur at non L-sorbosum, lactosum, melibiosum, raffinosum, inulinum, amylum solubile, D-xylosum, L-arabinosum, Growth in YM broth: After 3 days at 25°C a ring, islets and a sediment are produced. Cells in the sediment are long ellipsoidal, cylindrical or elongate, 1-4.5ϫ4-14 mm, single, in pairs, in chains, in clusters or in pseudomycelia (Fig. 3A) . Cells in the ring and islets are bigger than those of sediment, ellipsoidal, long ellipsoidal, cylindrical or elongate, 3-5.5ϫ 5.5-12-20 mm, single, in pairs, usually in pseudomycelia (Fig. 3B) . After 1 month at 20°C, an incomplete pellicle and a sediment are present.
Growth on YM agar: After 1 month at 20°C, the streak culture is brownish yellow to dark yellow, smooth to delicately wrinkled, dull, soft and has an entire margin.
Slide culture on corn meal agar: Primitive pseudomycelia are produced.
Ballistoconidium: Ballistoconidia are produced on agar media and the surface of liquid media. They are kidney-shaped or lunate, 1.8-2.5ϫ6.5-8 mm (Fig. 3,  C-K) .
Fermentation: Absent. Assimilation of carbon compounds:
Sporobolomyces fushanensis, a new yeast 43 Etymology: The specific epithet "fushanensis" was derived from the place where this yeast was isolated.
Sporobolomyces fushanensis is distinguished from S. griseoflavus, the phylogenetically closest species, by the ability to assimilate L-lysine, inability to assimilate nitrate and nitrite as sole sources of nitrogen, by the requirement of pyridoxine and low mol% GϩC of 51.6% that is 9% lower than for S. griseoflavus. In the conventional taxonomic criteria, S. fushanensis resembles Rhodotorula auriculariae. However, this species is clearly distinguished from the latter by the inability to assimilate D-gluconic acid and saccharic acid as sole sources of carbon, the ability to assimilate L-lysine as a sole nitrogen source, and the lack of biotin requirement.
